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METHOD AND APPARATUS FOR
AUTOMATIC TELEPHONE AREA-CODE
DIALING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention 1s directed to a method and appa-
ratus for automatically dialing a telephone area code and,
more particularly, to a method and apparatus for storing the
areca codes for frequently-dialed seven-digit telephone num-

bers.
2. Background

Within recent years, the number of telephone area codes
within the U.S. has increased dramatically. The recent
increase 1n facsimile machines, computers with modems,
second and third phone lines, cellular phones and pagers has
resulted 1n an explosion in demand for new telephone
numbers, and exhausted the existing area code resources. In
the ten-year period between 1984 and 1994, twenty five new
arca codes were assigned i the United States. In the
24-month period between January, 1995, and December,
1996, twenty three new area codes were introduced 1n the
United States. In 1996, the number of available 800 numbers
(toll-free numbers) was exhausted, resulting in the introduc-
tion of a new toll-free arca code. The demand on telecom-
munications services 1s being felt globally, as well. Great
Britain and France are two of the countries that have
announced a restructuring of their numbering systems.

As a result of the increase 1n the number of area codes,
individuals are required to memorize more numbers. In Los
Angeles, for nstance, the use of five area codes compels the
memorization of ten-digit telephone numbers. Studies have
shown, however, that the memorization of numerous ten-
digit numbers 1s very difficult. Indeed, seven digits were
originally chosen for telephone numbers because of an
article by George A. Miller, entfitled “The Magical Number
Seven, Plus or Minus Two: Some Limits on Our Capacity for
Processing Information,” originally published in The Psy-
chological Review, 1956, vol 63, pp. 81-97. In that article,
Mr. Miller states that the number of sequential digits that
may be comifortably memorized by any person is between
five and nine (seven, plus or minus two). Beyond nine,
individuals begin to truncate digits, resulting 1n a loss of
information. Thus, ten digits may be beyond the memori-
zation skills of many telephone users. The memorization
problem will become even more prevalent when one
includes international area codes and country codes.

In the workplace, the use of ten-digit telephone numbers
decreases efficiency. The inability to memorize an entire
ten-digit telephone number may lead to an increase in the
number of mis-dials. In addition, dialing time 1s 1ncreased
for those 1individuals who must look up telephone numbers
in address books and databases. As a result of the increased
dialing time, less time 1s spent performing more valuable
and productive tasks

Speed dialing, the most popular method for handling
multiple-area code telephone numbers, 1s not adequate.
Speed dialing allows a single keypad button to replace an
entire dialing sequence. Unfortunately, speed dialing 1is
usually limited to the storage of only nine sequences (“O” 1s
reserved for telephone company use). Speed dialing cannot
accommodate the dozens of ten-digit telephone numbers that
an 1ndividual may need to store. Even where two-digit speed
dialing 1s allowed, 1t would require the memorization of
ninety-nine numbers for each telephone number-speed dial-
ing number correspondence. Thus, the memorization prob-
lem would not be overcome.
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2
SUMMARY OF THE INVENTION

In a preferred embodiment of the present invention, a
telephone user dials a ten-digit telephone number, which
may be stored as a frequently-dialed number. Thereafter,
when the caller re-dials the seven-digit number, the correct
arca code 1s automatically dialed also. Thus, the caller need
not remember numerous ten-digit telephone numbers.

More particularly, in a preferred embodiment of the
present invention, a telephone set includes a handset, a base
unit, a processor, solftware, and memory. In accordance with
instructions from the software, the processor provides a
synthetic dial tone to the caller. When the caller enters a
ten-digit number, the processor sends a double-burst tone to
the caller requesting that the area code be automatically
dialed for all further calls to the seven-digit portion of this
number. If this 1s a frequently-dialed number, the caller
coniirms the area code dial request by pressing, for 1instance,
the pound key. The processor then stores the area code and
seven-digit number 1n memory. When the caller re-dials the
seven-digit portion of the number, the processor compares
the seven-digits to a list of stored numbers. If a match 1s
found, the processor attaches the proper area code and
transmits the entire number to the network.

In another embodiment of the invention, the processor can
store the ten digit number 1n the course of dialing, coupled
with the processor receiving a command from the use to
store the ten digit number

In a third embodiment of the present invention, an end
office mncludes software, a processor and memory for storing
frequently-dialed seven-digit telephone numbers and their
corresponding arca codes. When a caller dials a ten-digit
number, the end office transmits an area code dial request to
the caller, such as a double-burst dial tone. The caller
coniirms the area code request by pressing the pound key,
for mstance. The end office then stores the area code and
seven-digit telephone number 1n a local memory. Thereatter,
when the caller dials only the seven-digit number, the end
office compares the number to a group of stored numbers. If
a match 1s found, the call 1s automatically switched to the
caller using the corresponding area code information.

It 1s, therefore, an object of the present invention to allow
callers to accommodate the ten digit telephone number
paradigm simply by dialing seven digits.

It 1s an additional object of the present invention to allow
callers to be burdened only with knowing telephone num-
bers to the extent they are psychologically able while
accommodating the telecommunications infrastructure need
for additional digits 1n the area code to accommodate more
addresses.

Objects and advantages of the invention will be set forth
in part 1n the description which follows and 1n part will be
obvious from the description or may be learned by practice
of the invention. The objects and advantages of the invention
will be realized and attained by means of the elements and
combinations particularly pointed out i the appended
claims.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s an 1llustration of a telephone set, 1n accordance
with a preferred embodiment of the present invention.

FIG. 2 1s a block diagram of the telephone set of FIG. 1

FIG. 3 1s a flow chart illustrating steps performed by a
program 1n ROM of the telephone set of FIG. 1.

FIG. 4 15 a block diagram of a telephone number stored 1n
RAM.
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FIG. 5 1s a flow chart illustrating processing that occurs
during the dialing of a seven-digit telephone number.

FIG. 6 1s a telephone network, 1n accordance with another
embodiment of the present invention.

FIG. 7 1s a flow chart 1llustrating steps performed by a
program 1n ROM of the end office of FIG. 6.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Reference will now be made 1n detail to a preferred
embodiment of the invention, examples of which are 1llus-
frated 1n the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 1s an 1illustration of a telephone set 100, in
accordance with a preferred embodiment of the present
invention. The telephone set 100 includes a handset 110 and
a base unit 120. The handset 110 1s coupled to the base unit
120 by a cord 115. Although a corded telephone set 100 1s
illustrated, a cordless telephone set, a cellular telephone, a
wireless telephone, PCS, and other telephone systems may
also be used. The base unit 120 1s coupled to a telephone
wall jack (not shown) by a second cord 117. The wall jack
connects the telephone set 100 to an outside telephone
network. The telephone set 110 further includes a keypad
130 comprised of a plurality of numeric keys 133 and
symbol keys 135. The symbol keys 135 include a “star” key
136 and a “pound” key 139. The keypad 130 may include
additional keys, such as a HOLD key, a volume key, and a
plurality of additional line keys.

FIG. 2 1s a block diagram of components for controlling
telephone set 100. The telephone set 100 includes a proces-
sor 140 for performing commands stored in a read-only
memory (“ROM”) 145. Memory 145 stores software 150,
which contains instructions for performing the steps
described herein and which embodies instructions to be
carried out by processor 140. A random access memory
(“RAM”) 155 stores temporary data that may be used by
programs stored 1n memory 145. The base unit 120 may
further include receiver/transmitter components 165 that
performs audio processing, such as voice digitization and
synthetic dial tone creation. Telephone set 100 may 1nclude
additional components.

FIG. 3 1s a flow chart 1illustrating steps performed by
processor 140, in accordance with program 150 stored in
ROM 1435. Telephone processing begins at step 302 with the
provision of a synthetic dial tone upon lifting the handset
110 from the cradle of the base unit 120. The synthetic dial
tone 1s provided locally by the processor 140 and compo-
nents 165 and not by the outside telephone network. The
processor 140 then waits for the caller to dial a telephone
number. If the dialed telephone number 1includes more than
seven digits, the processor 140, in step 312, inserts a
double-burst dial tone or a similar audible tone into the
normal dial tone stream. The double burst acts as an arca
code associate request to the calling party. More particularly,
the double burst prompts the calling party to confirm that the
dialed telephone number 1s a frequently-dialed telephone
number. Instead of a double burst, the processor may emit a
synthesized voice, flash an LED on a handset, or provide a
screen prompt on a handset screen. The calling party may
coniirm that the dialed telephone number 1s a frequently-
dialed number by pressing a symbol key, such as the pound
key. When the pound key 139 is pressed, the processor 140
stores the dialed telephone number in memory 155. The
calling party may confirm using other methods, such as a
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pressing a dedicated key, a soft key, or speaking phrases mto
the mouthpiece, such as “yes,” “store,” or “confirm.” Voice
recognition software resident in the telephone would then
assoclate the number with an area code.

The telephone number and area code association are
stored 1n memory 155, as shown 1n FIG. 4. The telephone
number includes an area code portion 210 and a called party
number portion 220. More particularly, the processor stores
the last seven digits of the telephone number as the called
party number portion 220. The digits preceding the called
party number portion 220 are stored as the area code portion

210. The area code portion 210 may include simply the area
code of the called party, but may also include international

arca codes and/or country codes in addition to prepended
calling digits, such as “07, “1”, or “9”. In FIG. 4, for

example, a dialed number “4045551111” 1s stored as “404”
in area code portion 210 and “5551111” 1s stored 1n called
party number portion 220.

Once the telephone number 1s stored 1n memory 1535, the
processor 140 1nstructs the receiver/transmitter component
165 to deliver an audible signal to the calling party, such as
a second double-burst dial tone. The audible signal 1s an
indication to the calling party that the number and area code
have been stored.

FIG. 5 1s a flow chart illustrating processing that occurs
during the dialing of a seven-digit telephone number. While
dialing, the calling party hears a handset-provided synthetic
oroup of keypad tones associated with the dialed digits. In
step 502, the processor 140 compares the called party
telephone number to a group of called party number portion
220 stored 1n memory 155. If the called number matches a
called party number portion 220 1n step 504, the processor
140 prepends the corresponding area code portion 210 to the
called party number portion 220 and transmits the area code
portion 210 and called party number portion 210 to the
telephone network. During this transmission, network audio
may be muted 1n step 510 by the processor 140 to prevent
the calling party from hearing the entire telephone number
being transmitted to the network. Once the numbers have
been burst 1nto the telephone network, network audio may
resume. The calling party would then hear the usual ringing
or busy signal associated with a normal telephone call. If the
called party telephone number does not match a called party
number portion 220 stored 1n memory 1355, the processor
140 transmits only the seven-digit dialed telephone number
to the network.

FIG. 6 1s an example of a telephone network 600, 1n
accordance with another embodiment of the present mven-
fion. Various nodes within the network may be intercon-
nected via a signaling system, such as Signaling System #7/
(“SS77). SS7 signaling is described in detail in “Signaling
System #77, by Travis Russell and published by McGraw-
Hill, which 1s hereby incorporated by reference herein. The
network 600 includes a calling party 600 connected to a
local exchange carrier end office 620. The end office 620
includes a programmable switch that switches calls from the
calling party to other nodes 1n the network 600. The end
office 620 includes a processor 640, a database 6355 with
database memory, a read-only memory 645. A program 650
stored 1n memory 645 contains instructions to be carried out
by the processor 640. The network 600 may include addi-
tional SS7 components, such as a signal transfer point
(“STP”) 635 or other network element for switching
messages, a service node (“SN”), and a signal control point
660 (“SCP”) for processing messages.

FIG. 7 1s a flow chart illustrating steps performed by the
processor 640, in accordance with instructions from pro-
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oram 650. In a first step 702, the switch 620 provides a dial
tone to the calling party 610 upon lifting the handset from
the base unit. Next, the processor 640 waits for the calling
party 610 to dial a telephone number. If the dialed telephone
number includes more than seven digits, the processor 640,
in step 710, mserts a double-burst dial tone 1nto the normal
dial tone stream. The calling party 610 may confirm that the
dialed telephone number 1s a frequently-dialed number by
pressing a a symbol key, such as the pound key. When the
pound key 1s pressed, the processor 640 stores the telephone
number 1n memory 6355, as shown in FIG. 4. Details of the
fields 210, 220 of the dialed telephone number were dis-

cussed above, with respect to the first embodiment of the
present mvention.

The following processing occurs during the dialing of a
seven-digit telephone number in the system shown 1n FIG.
6. The calling party 610 dials the called party telephone
number. Next, in step 802, the processor 640 compares the
called party telephone number to a group of called party
number portion 220 stored 1n memory 665. If the called
number matches a called party number portion 220, the
processor 640 prepends the corresponding area code portion
210 to the called party number portion 210 and switches the
call to the appropriate node in the network 600 for the
calling party having the telephone number and prepended
arca code. If the called party telephone number does not
match a called party number portion 210 stored in memory,
the processor 640 transmits only the seven-digit called party
telephone number to the network 600.

The present mmvention may also be implemented as an
in-line device between a telephone and a wall jack. The
device may include a processor and other components
necessary to implement the features described herein. The
device monitors telephone calls made from one or more
telephones. When a frequently-dialed number 1s
encountered, the device sends an area code associate request
to the user. The area code associate request may be a
double-burst dial tone, an audible tone, a synthesized, or
another audible method for alerting the user. The user would
then 1ndicate that she wishes to associate the area code with
the frequently-dialed number. The device then stores the
number and 1ts associated area code in an internal memory.
When the user later enters the telephone number, the device
assoclates the stored area code with the telephone number
and transmits the area code and dialed number out to the
telephone network.

The methods described above may also be used 1n con-
nection with improved “smart” speed-dialing. A major draw-
back of speed-dialing 1s the requirement that users enter
commonly-dialed telephone numbers into a speed-dial
memory. When a user frequently dials a number, however,
he may neglect to include the number 1n speed dialing. To
overcome this problem, the present mnvention may include
processing for storing dialed telephone numbers and com-
paring dialed telephone numbers over a predetermined
pertod of time. An algorithm or microprogram stored in
ROM may be used, for example, to determine the dialing
frequency of particular telephone numbers. When the pro-
gram recognizes that a number has been dialed frequently,
the program may prompt the user to store the number as a
speed dial number or as a frequently-dialed seven digit
number. If the number 1s a speed dial number, the program
may prompt the user for a speed-dial digit.

The smart speed-dial function described above may be
combined with other services, such as Caller ID. For
example, the microprogram may automatically associate a
frequently-dialed number with a Caller ID name. Similarly,
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outgoing calls or call attempts may be considered along with
incoming calls 1n deciding whether to prompt for speed dial
or seven digit dialing.

The foregoing discloses preferred embodiments of the
invention. Various modifications, adaptations, and alterna-
tive embodiments thereof, including programming within a
Private Branch Exchange, various ways of prompting the
user for storage and use of numbers, and other techniques for
example, may be made within the scope and spirit of the
present invention. The 1nvention 1s further defined by the

following claims:
What 1s claimed 1s:

1. A method for dialing a telephone number of a called
party, comprising;:
storing the telephone number of the called party wherein
the storing comprises:
detecting entry of the telephone number of the called
party during dialing of the called party, the telephone
number including both an area code and a called
number;
sending an area-code associate request to the calling
party 1n response to the dialing of the area code and
called number, the area-code associate request being,
an 1nquiry to store the telephone number;
receiving an arca-code assoclate confirmation from the
calling party; and
in response to the area-code associate confirmation,
storing the area code and the called number;

after the storing of the area code and the called number,
detecting another entry of the called number;

retrieving the area code associated with the called number
when only the called number 1s detected and not the
area code; and

dialing the telephone number of the called party using
both the area code and the called number;

wherein the sending of the area-code associate request 1s
sent automatically in response to the entry of the
telephone number and the dialing of the telephone
number occurs after entry of only the called number
and not the area code.

2. The method as set forth 1n claim 1, wherein sending the
arca-code assoclate request comprises emitting an audible
double-burst dial tone.

3. The method as set forth in claim 1, wherein sending the
arca-code associate request comprises emitting an audible
tone.

4. The method as set forth 1n claim 1, wherein between the
storing of the telephone number and the detecting of another
entry of the called number, the method further comprises
detecting an entry of at least one other telephone number and
dialing the other telephone number.

5. The method as set forth in claim 1, wherein receiving,
the areca-code confirmation comprises detecting an audible
signal.

6. The method as set forth in claim 5, wherein detecting
the audible signal comprises detecting a DTMF tone.

7. The method as set forth 1n claim 1, wherein the storing,
of the telephone number 1s performed by a telephone device.

8. The method as set forth in claim 1, wherein the storing
of the telephone number 1s performed within a network.

9. The method as set forth 1in claim 1, further comprising
providing a synthetic dial tone to the calling party and
muting audio from the telephone network during detecting
the entry of the called number.

10. The method as set forth 1n claim 1, wherein retrieving
the area code comprises comparing the called party number
to a plurality of stored called party numbers.
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11. A telephone set, comprising:
a speaker for producing sounds for the calling party;

a microphone for detecting sounds from the calling party;

a keypad for allowing the caller party to enter digits 1n a
telephone number;

a processor coupled to the keypad for controlling dialing
of the digits;

a memory for storing the telephone number entered by the
calling party, the telephone number including a called
party number and an area code;

means for sending an area code associate request to the
calling party in response to the entry of the area code
and called number, the area-code associate request
being an inquiry to store the telephone number;

means for placing the telephone number in the memory in
response to an arca code assoclate conflrmation
received from the calling party; and

means for dialing the stored area code and the called party
number when only the called party number 1s subse-
quently entered.

12. The telephone set as set forth 1n claim 11, further
comprising means for providing a synthetic dial tone to the
calling party and means for muting audio from the telephone
network during entry of the digits.

13. The telephone set as set forth 1n claim 11, wherein the
means for sending the area code associate request transmits
an audible tone to the calling party.

14. The telephone set as set forth 1n claim 11, wherein the
means for sending the area code associate request transmits
a synthetic voice to the calling party.

15. The telephone set as set forth 1n claim 11, wherein the
means for sending the area code associate request transmits
a double-burst dial tone to the calling party.
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16. The telephone as set forth m claim 11, wherein the
telephone set 1s a cordless telephone.

17. The telephone as set forth in claam 16, wherein the
telephone set 1s a wireless telephone.

18. The telephone set as set forth 1n claim 16, wherein the
telephone set 1s a cellular telephone.

19. The telephone set as set forth 1n claim 16, wherein the
telephone set 1s a digital telephone.

20. A telephone end office, comprising;:

d Proccssor,

a database for storing a telephone number entered by a

calling party, the telephone number mcluding a called
party number and an area code;

means for sending an areca code associate request to the
calling party 1 response to the calling party entering,
digits for the telephone number, the area-code associate
request being an mnquiry to store the telephone number;

means for placing the telephone number 1n the database 1n
response to receiving an arca code assoclate conilrma-
tion from the calling party; and

means for routing a telephone call to the calling party
based upon the stored area code and called party
number to a telephone network when only the called
party number 1s subsequently dialed and not the area
code;

wherein the end office requires the caller to send only the
areca code confirmation and the end oflice thereafter
routes the telephone call to the calling party after the

calling party enters only the called party number and
not the area code.
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